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[s7] ansmacr 
A scanning type microscope includes a coherent light 
source, a condenser for condensing rays of light sup~ 
plied from the coherent light source on an object, and a 
phase member disposed between the coherent light 
source and the condenser, the phase member having 
?rst and second phase areas to provide a desired phase 
difference on the wave front of the rays of light reach 
ing the object. The microscope further includes an ob 
jective for guiding the rays of light coming from the 
object, a photodetector arrangement which separately 
detects light from a ?rst of two optical path areas re 
spectively corresponding to the ?rst phase area of the 
phase member and the second phase area of the phase 
member, and a scanning arrangement for relatively 
moving the object and the position at which the rays of 
light are condensed by the condenser. A phase pattern 
on the object diffracts light from the second phase area 
into the optical path area corresponding to the ?rst 
phase area. The diffracted light interferes with light 
from the ?rst phase area, thus enabling detection of the 
phase pattern by contrast. 

25 Claims, 7 Drawing Sheets 
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SCANNING TYPE MICROSCOPE WITH PHASE 

MEMBER 

This is a continuation of application Ser. No. 410,658 5 
?led Sept. 21, 1989, now abandoned. 

BACKGROUND OF THE INVENTION .. 

1. Field of the Invention 
The present invention relates to a seaming type mi- 10 

croscope, and more particularly, to a scanning type 
microscope which is capable of recognizing a phase 
object. 

2. Related Background Art 
Various types of scanning type microscopes have 

been made commercially available because of their 
advantages, including the ease with which an electric 
signal is processed to obtain a plane image at a high 
resolution and the relatively simple structure of their 
optical system resulting from the correction of axial 
aberration. 

Despite such advantages, the conventional scanning 
type microscope is not suitable for observing an object 
having a colorless, transparent phase structure. This 
limitation will be explained in detail in connection with 
FIGS. 1A and 1B, which exemplify a conventional; 
scanning type microscope. 

In FIG. 1A, which illustrates the basic structure of a 
conventional scanning type microscope, a bundle of 
rays emitted from a laser 1 is condensed by a condenser 
2 on an object 3, and the light coming from the object 3 
passes through an objective 4 which guides the light to 
a photodetector 5 where its intensity is detected. The 
object 3 and the position on the object 3 at which the 
bundle of rays is condensed by the condenser 2 are 
moved relative to each other by a scanner 6. When the 
object 3 has a pattern with different transmittances, this 
scanning causes changes in the intensity of light re 
ceived by the photodetector 5. The optical informtion 
obtained by the photodetector 5 is stored in the order of 
input in a signal processor 10, and the data stored is 
displayed on an indicator 11 such as a CRT as a plane 
object pattern image utilizing contrast or color tone 
difference. 

In a case where a ?ne phase pattern having a slight 
phase difference exists on the object 3, there is no sub 
stantial difference in the intensity of light detected, and 
such a phase pattern therefore cannot be detected. FIG. 
1B is a vector diagram for the light received by the 
photodetector, expressed on a complex plane using the 
amplitude and the phase. As shown in FIG. 1B the ?ne 
phase pattern retards the phase of light A1 by a very 
small angle 6, relative to the phase of light A2. This is a 
very small phase shift, and there is substantially no 
difference in the intensity between the lights A1 and 
A2. As a result, the phase shift information generated by 
the phase pattern and corresponding to vector a cannot 
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be detected. 
SUMMARY OF THE INVENTION 

provide a scanning type microscope which is capable of 
clearly recognizing a ?ne object having a slight phase 
difference. 

Various features and advantages of the present inven 
tion will become apparent from the following descrip 
tion, reference being had to the accompanying draw 
ings wherein the same reference numerals are used to 
denote the same parts or elements throughout. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 18 have already been referred to in the 
foregoing description, FIG. 1A being a schematic view 
of a conventional scanning type microscope, and FIG. 
18 showing a light detected by the conventional micro 
scope after passage through a phase pattern; 
FIG. 2 is a schematic view of a scanning type micro 

scope according to the present invention, illustrating 
the basic structure thereof; 
FIGS. 3A and 3B respectively show the light not 

disturbed by the phase pattern on an object; 
FIGS. 4A and 48 respectively show light detected 

when a ?ne phase pattern exists on the object; 
FIG. SAis a schematic view of a that preferred em 

bodiment of the present invention; 
FIG. 5B is a plan view of a phase plate; 
FIG. 5C is a plan view of a light blocking plate; 
FIG. 6 is a schematic view of a second preferred 

embodiment of the present invention; 
FIG. 7 is a schematic view of a third preferred em 

bodiment of the present invention; 
FIG. 8 is a schematic view of a fourth preferred em 

bodiment of the present invention; and 
FIG. 9 is a schematic view of a ?fth preferred em 

bodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 2 is a schematic view of a scanning type micro 
scope according to the present invention, illustrating 
the basic structure thereof. In FIG. 2, a microscope 
includes a coherent light source (laser) 1, a condenser 2 
for condensing the bundle of rays supplied from the 
coherent light source 1 on an object 3. A phase member 
20 is disposed between the coherent light source 1 and 
the condenser 2 for forming ?rst and second phase areas 
A and B which provide a desired phase difference on 
the wave surface of the bundle of rays reaching the 
object 3. An objective 4 guides the bundle of rays com 
ing from the object 3 to a detector arrangement includ 
ing a blocking member 30 (to be described in more 
detail shortly) and a photodetector 5. The microscope 
further includes a scanner 6, for relatively moving the 
object 3 and the position on the object 3 at which the 
light is condensed by the condenser 2. A signal from the 
photodetector 5 is stored in a signal processor 10 in 
synchronism with the scanning of the object by the 
scanner 6, and the signal stored in the signal processor 
10 is displayed by an indicator 1] as a two-dimensional 
image representing the phase pattern on the object 3. 

In a preferred mode of the invention, the phase mem 
ber 20 may have a ?rst phase area A in which the phase 
of the light passing through the phase member is ad 
vanced by I of the wavelength (i.e., by 90'), and a sec 
ond phase area B in which no phase shift occurs. 
The light blocking member 30 disposed between the 

objective 4 and the photodetector 5 is designed to block 
an optical path area corresponding to either the ?rst 
phase area A or the second phase area B of the phase 
member 20. In the present example, the light blocking 
member 30 has an open area A’ corresponding to phase 
area A and to a ?rst optical path area in which undis 
turbed rays of light from phase area A travel, and a 
blocking portion B’ corresponding to phase area B and 
to a second optical path area in which undisturbed rays 
of light from phase area B travel. The blocking portion 
B’ blocks light rays in the second path area, and open 
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area A‘ passes light rays in the ?rst path area to the 
photodetector 5. 
With the above-described arrangement, when a ?ne 

phase pattern is present on the object 3, light from each 
phase area A and B is retarded in phase and diffracted 
by the phase pattern so as to be incident upon the opti 
cal path area corresponding to the other phase area. 
The diffracted light and undisturbed light in the other 
optical path area interfere with each other, whereby 
detection of contrast representative of the phase infor 
mation on the phase pattern is enabled. In the illustra 
tive structure of FIG. 2, light from phase area B is 
diffracted by the phase pattern on object 3 into the 
optical path area corresponding to phase area A and 
then passes through the open area A’ together with 
undisturbed light from phase area A to the photodetec 
tor 5. 
FIGS. 3 and 4 illustrate the principles of the invention 

in more detail. 
In a case where no phase pattern exists on the object 

3, only rays of light A0 coming from the ?rst phase area 
A reach the open area A’ (the ?rst optical path area 
corresponding to the ?rst phase area A) of the light 
blocking member 30, as indicated in FIG. 3A. Only rays 
of light B0 coming from the second phase area B reach 
the blocked area B’ (the second optical path area corre 
sponding to the second phase area B) of the light block 
ing member 30, as indicated in FIG. 3B. The rays of 
light A0 coming from the ?rst phase area A are ad 
vanced in phase by 90 degrees with respect to the rays 
of light B0 coming from the second phase area B. 

In a case where a ?ne phase pattern exists on the 
object 3, the open area A’ (the ?rst optical path area 
corresponding to the ?rst phase area A) of the light 
blocking member 30 receives, in addition to rays of light 
A] coming from the ?rst phase area A, the sum of rays 
of light al from the ?rst phase area A which are re 
tarded in phase and diffracted by the ?ne phase pattern 
and rays of light b2 from the second phase area B which 
are retarded in phase and diffracted by the ?ne phase 
pattern. Since the rays of light a1 and the rays of light 
A1 are out of phase by 90 degrees, they do not interfere 
with each other. The rays of light Al and the rays of 
light b2 have the same phase, and therefore interfere 
with each other. Thus, the resulting rays of light are 
detected by the photodetector 5 aslight substantially 
having a composite amplitude represented by (A1+b2). 
This means that the amplitude of the light coming from 
the spot where the ?ne phase pattern exists is larger 
than the amplitude of the light A1 coming from a spot 
where no ?ne phase pattern exists. The signal processor 
10 detects the ?ne phase pattern as light having an in 
tensity of (A1+b2)2 in a visual ?eld having a back 
ground intensity of (A1)? When the phase of the light is 
shifted by the ?ne phase pattern in the positive direc 
tion, as shown in FIG. 4A, the ?ne phase pattern is 
recognized as a light spot in the visual ?eld. If it is in the 
negative direction, the ?ne phase pattern is recognized 
as a dark spot. In other words, dark or light spots are 
generated in accordance with the phase information on 
the ?ne phase pattern. It is to be noted that the intensity 
of the rays of light b2 obtained by diffracting the light 
comin g from the second phase area is larger than that of 
the rays of light a1 obtained by diffracting the light 
coming from the ?rst phase area, because the second 
phase area B provided by the phase member 20 is larger 
than the ?rst phase area A and the intensity of the light 
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4 
coming from the second phase area is therefore larger 
than that of the light coming from the ?rst phase area. 
When the intensity of rays of light A1 and that of the 

rays of light b2 are the same or nearly the same, interfer 
ence effects intensify and clearer contrasts caused by 
the phase pattern can be thus provided. This may be 
achieved by reducing the transmittance of the phase 
area provided by the phase member 20 which corre 
sponds to the open area of the light blocking member 
30. Also the signal processor 10 may be designed to 
provide inhanced contrast of the indicator 11 by damp 
ing the dc. component of the signal representing the 
visual ?eld. 

Referring to FIG. 4B, the light blocked area B’ of the 
light blocking member 30 receives, in addition to the 
rays of light Bl coming from the second phase area B, 
the sum of rays of light b1 coming from the second 
phase area B which are retarded in phase and diffracted 
by the ?ne phase pattern and rays of light a2 coming 
from the ?rst phase area A which are retarded in phase 
and diffracted by the ?ne phase pattern. The rays of 
light b1 and the rays of light B1 are out of phase by by 
90 degrees, and therefore do not interfere with each 
other. The rays of light B1 and the rays of light a2 are 
in phase with each other and therefore interfere with 
each other. Thus, it will be appreciated that the ?ne 
phase pattern can be observed by blocking the optical 
path area A’ corresponding to the ?rst phase area A and 
by opening the area B’ corresponding to the second 
phase area B, conversely to the structure shown in FIG. 
2. In such an alternative arrangement the ?ne phase 
pattern can be observed as a spot having an intensity 
represented by (Bl-a2)2 in a visual ?eld having a back 
ground intensity of (B1)? In that case, if the phase of the 
light is shifted by the ?ne phase pattern in the positive 
direction, the ?ne phase pattern is observed as a dark 
spot in the visual ?eld. If it is in the negative direction, 
the ?ne phase pattern is observed as a light spot, con 
versely to the case shown in FIG. 4A. 
Although detection of the phase pattern in either of 

the states shown in FIG. 4A and FIG. 4B is possible, 
blocking of the optical path area corresponding to the 
wider area of the two phase areas of the pahse member 
20 ensures reception of a larger amount of diffracted 
light and, hence, clearer contrast. 
As an alternative to the above-discussed forms in 

which light from only one optical path is supplied to the 
photodetector 5, it is of course possible to design the 
photodetector Sto separately receive light from both 
optical paths. In such case, the image representing the 
?ne phase pattern on the object 3 can be obtained as a 
lighter or darker spot relative to its background. Bright 
ness and darkness may be easily reversed on the indica 
tor 11 by the signal processor. 

In the structure arranged in the manner described 
above, in a case where the magnitude of the ?rst phase 
area A provided by the phase member 20 in the struc 
ture shown in FIG. 2 is substantially as small as the 
wavelength, the phase member 20 has to be made conju 
gate to the light blocking member 30. However, when 
the magnitude of the phase shift area of the phase mem 
ber 20 is sufficiently large compared with the wave 
length, it is not necessary for the phase member 20 and 
the light blocking member 30 to have a conjugate rela 
tion in a practical apparatus. 

Next, a ?rst preferred embodiment of the present 
invention will be described with reference to FIG. 5A. 



5,086,222 
5 

A laser 1 which serves as a coherent light source 
includes a beam expander for changing the diameter of 
a laser beam to predetermined value. A bundle of rays 
emitted from the laser 1 is partially subjected to a phase 
shift by a phase plate 21, and the resultant rays of light 
are condensed on the object 3 by the condenser 2. The 
rays of light coming from the object 3 are condensed by 
the objective 4, and the resultant rays of light pass 
through an opening 310 of a light blocking plate 31 and 
reach the photodetector 5. The photodetector 5 outputs 
a signal representing the intensity of the light received, 
and the signal output is stored in the signal processor 10 
so that it can be displayed on the indicator 11 to indicate 
the phase information of the object 3 in a desired form. 
The phase plate 21 has a ring-shaped ?rst phase area 
21A and a complementary second phase area 21B, as 
shown in FIG, 5B. The ?rst phase area 21A is advanced 
in phase by one quarter of the wavelength with respect 
to the second phase area 21B. The light blocking plate 
31 has the ring-shaped opening 310 which corresponds 
to the ring-shaped ?rst phase area 21A of the phase 
plate 21. It blocks the light from reaching the photode 
tector other than through the opening 31a. 

'?ie phase information on the ?ne phase pattern in 
detected as variation in the intensity of light using the 
rays of light coming from the object 3 and received by 
the photodetector 5, as earlier explained in connection 
with FIG. 4A. The fine phase pattern can be detected 
and displayed as a contrast image by moving the object 
3 with respect to the laser beam using a scanning stage 
61. In this embodiment, the ?rst phase area of the phase 
plate 21 has a ring-like shape, and this enables the rays 
of light diffracted by the ?ne phase pattern to be de 
tected most effectively. It also enables a ?ne phase pat 
tern having a short period to be detected more clearly. 
Also in this embodiment, the ?rst phase area 21A and 
the second phase area 213 are out of phase by one 
fourth of the wavelength, i.e., by 90 degrees. However, 
the phase of the ?rst phase area 21A and the second 
phase area 218 may differ by other angles depending on 
the object and the illumination. The width of the ring of 
the ?rst phase area 21A can be set to any adequate 
value. 
A second preferred embodiment of the present inven 

tion will be described below with reference to FIG. 6. 
In this structure, a scanning mirror 60 is disposed be 
tween the phase plate 21 and the condenser 2 in such a 
manner that the angle thereof can be changed so as to 
relatively move the object and the laser beam. The spot 
of the laser beam can be moved along the surface of the 
object 3 by changing the angle of the scanning mirror 
60 and thereby changing the angle at which the parallel 
rays of light from the laser 1 are incident on the con 
denser 2. The origin P of de?ection of the rays of light 
re?ected by the scanning mirror 60 is located at the 
front focal point of the condenser 2. The object 3 is at 
the rear focal plane of the condenser 2 and at the front 
focal plane of the objective 4. The center Q of the light 
blocking plate 21 is on the rear focal plane of the objec 
tive 4. 

In this embodiment, the ?ne phase pattern on the 
object 3 can be detected as variation in the intensity of 
light. A two-dimensional image of the object can be 
readily obtained by two~dimensionally moving the bun 
dle of rays along the surface of the object 3 with the 
scanning mirror 60 with the point P serving as the cen 
ter. A two-dimensional image of the object 3 may also 
be obtained by moving the bundle of rays in one direc 
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6 
tion with the scanning mirror 60 and by moving the 
scanning stage 61 in the direction perpendicular to the 
direction in which the laser beam is moved by the scan 
ning mirror 60. 
Two separate mirrors may be employed to move the 

laser beam in two directions. In that case, where P1 and 
P2 are the origins of the de?ection of the individual 
scanning mirrors, an optical system (an afocal system) 
for providing a conjugate relation between P1 and P2 
may be inserted between P1 and P2 so that P1 and P2 
can be made conjugate to Q. 
The positional relationship between the scanning 

mirror 60 and the light blocking plate 31 with respect to 
the condenser 2 and the objective 4 is not limited to that 
of the present embodiment. More speci?cally, in the 
structure in which an optical beam is moved along the 
surface of the object 3 by the scanning mirror 60, as in 
the case of this embodiment, the origin P of the de?ec 
tion of the bundle of rays re?ected by the scanning 
mirror 60 has to be conjugate to the central point Q of 
the light blocking plate 31 with respect to the condenser 
2 and the objective 4. In this way, the zero diffracted 
rays of light coming from the ?rst phase area of the 
phase plate 21 are always made incident upon the open 
ing 31a of the light blocking plate 31. 
A third preferred embodiment of the present inven 

tion which exempli?es a re?ected light microscope will 
be described below with reference to FIG. 7. In this 
embodiment, a semitransparent mirror 7 having the 
function of splitting an optical path is disposed between 
the phase plate 21 and a condenser/objective 8. The 
condenser/objective 8 condenses the bundle of rays on 
the object 3 and guides light coming from the object to 
the detector arrangement 31,5. Thus, the present em 
bodiment can detect the ?ne phase pattern; on the ob 
ject 3 as variation in the intensity of light. In this em 
bodiment, the semitransparent mirror 7 may also be 
used as the phase plate 21 by providing the phase shift 
areas on the semitransparent mirror 7. 
A fourth preferred embodiment of the present inven 

tion will be described below with reference to FIG. 8. 
In this embodiment, which is a re?ected light micro 
scope, a condenser lens 9 is disposed between the light 
blocking plate 31 and the photodetector 5 so as to con 
dense the rays of light which pass through the light 
blocking plate 31 on the photodetector 5. In this way, 
the size of the surface at which the photodetector 5 
receives light can be made small. 
The structure shown in FIG. 8 by which the rays of 

light coming from the object are received through the 
condenser lens 9 can be applied to any of the previously 
discussed embodiments of the present invention. As is 
also shown in FIG. 8 by providing a ?ne aperture stop 
32 in a conjugate relation with the object 3 to form a 
so-called confocal type scanning microscope, a signal 
can be detected only when the image of the object 3 is 
focused, and focusing information can be thereby pro 
vided. For example, by selecting the signal having the 
clearest contrast or the largest intensity among the sig 
nals obtained by moving the objective 8 to the individ 
ual positions on the optical axis as the best focused 
signal, the surface of the object which varies to a large 
extent can be observed. This confocal type microscope 
can be applied not only to the re?ected light micro 
scope but also to the transmitted light microscope. 
FIG. 9 shows a ?fth preferred embodiment of the 

present invention in which the light of the ?rst optical 
path area and the light of the second optical path area 
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are separately and concurrently observed. In these two 
areas, the bright and dark visual ?elds are reversed, so 
measurement having a higher sensitivity can be per 
formed by obtaining the difference between the two 
measured values. A light ray separating member 71 has 
a re?ecting portion 71A for re?ecting the rays of light 
of the ?rst optical path area, and a transmitting portion 
718 for transmitting the rays of light of the second 
optical path area. 
The rays of light of the ?rst optical path area are 

detected by a photodetector 5A, and the rays of light of 
the second optical path area are detected by a photode 
tector SB. A signal processor 110 determines the differ 
ence between the signals detected by the photodetec 
tors 5A and 5B and outputs the resulting output to the 
scanning stage 61 and to the indicator 11. In this way, a 
highly sensitive detection result can be obtained. This 
method of detecting the two areas separately can be 
applied not only to the transmitted light microscope but 
also to the re?ected light microscope. 
As will be apparent to those skilled in the art, the 

present invention offers signi?cant advantages over a 
conventional phase contrast microscope. For example, 
in the conventional phase contrast microscope, the ap 
erture disposed on the illumination side must be strictly 
conjugate to a phase plate disposed on the image form 
ing side. In the present invention, however, the phase 
plate and the light blocking plate are not limited to such 
a strict positional relationship, so that there is much 
greater freedom of design. Furthermore, whereas the 
conventional phase contrast microscope requires vari 
ous types of phase plates in order. to change the trans 
mittance of the phase area according to the phase differ 
ence of the object, in the present invention the phase 
pattern on the object can be readily displayed in an 
optimal contrast state by appropriate processing in the 
signal processor 

1 claim: 
1. A scanning type microscope, comprising: 
a coherent light source; 
condenser means for condensing rays of light sup 

plied from said coherent light source on an object; 
a phase member disposed between said coherent light 

source and said condenser means, said phase mem 
ber having ?rst and second phase areas providing a 
predetermined phase difference on a wave front of 
rays of said light reaching said object; 

objective means for guiding rays of said light coming 
from said object; 

light separating means for separating rays of guided 
light coming from said objective means in a ?rst 
optical path area corresponding to said ?rst phase 
area of said phase member from rays of guided 
light coming from said objective means in a second 
optical path area corresponding to said second 
phase area of said phase member; 

photodetector means for receiving the separated rays 
of light in said ?rst optical path area; and 

scanning means for relatively moving said object and 
a position at which the rays of light supplied from 
said coherent light source are condensed by said 
condenser means. 

2. A scanning type microscope according to claim 1, 
wherein said light separating means includes a light 
blocking member which is disposed for blocking said 
rays of guided light in said second optical path area. 

3. A scanning type microscope according to claim 1, 
wherein said scanning means has a stage member for 
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8 
moving said object in a direction perpendicular to an 
optical axis of said condenser means. 

4. A scanning type microscope according to claim 2, 
wherein said scanning means has a tilt angle variable 
scanning mirror which is disposed between said phase 
member and said condenser means, with an origin of 
de?ection of rays of said light re?ected by said scanning 
mirror being substantially conjugate to said light block 
ing member with respect to said objective means and 
said condenser means. 

5. A scanning type microscope according to claim 1, 
wherein said predetermined phase difference is substan 
tially one quarter of a wavelength of said light. 

6. A scanning type microscope, comprising; 
a coherent light source; 
condenser-objective means for condensing rays of 

light supplied from said coherent light source on an 
object and for guiding rays of said light coming 
from said object; 

a phase member disposed between said coherent light 
source and said condenser-objective means, said 
phase member having ?rst and second phase areas 
providing a predetermined phase difference on a 
wave front of rays of said light reaching said ob 
ject; 

light separating means for separating rays of guided 
light coming from said condenser-objective means 
in a ?rst optical path area corresponding to said 
?rst phase area of said phase member from rays of 
guided light coming from said condenser-objective 
means in a second optical path area corresponding 
to said second phase area of said phase member; 

photodetector means for receiving the separated rays 
of light in said ?rst optical path area; and 

scanning means for relatively moving said object and 
a position at which the rays of light supplied from‘ 
said coherent light source are condensed on said 
object by said condenser-objective means. 

7. A scanning type microscope according to claim 6, 
further including optical path splitting means disposed 
between said coherent light source and said condenser 
objective means. 

8. A scanning type microscope, comprising: 
means for radiating coherent light; 
means for condensing rays of said light on a predeter 
mined plane on which an object is disposed; 

a phase member disposed between said radiating 
means and said condensing means, said phase mem 
ber having ?rst and second phase areas providing a 
predetermined phase difference on a wave front of 
rays of said light reaching said predetermined 
plane; 

?rst and second photodetector means for generating 
?rst and second detection outputs, respectively; 

means for directing rays of said light coming from 
said predetermined plane in a ?rst optical path area 
corresponding to said ?rst phase area toward said 
?rst photodetector means, and for directing rays of 
said light coming from said predetermined plane in 
a second optical path area corresponding to said 
second phase area toward said second photodetec 
tor means; 

processing means for producing from said ?rst and 
second detection outputs an output corresponding 
to a difference between said ?rst and second detec 
tion outputs; and 
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scanning means for relatively moving said object and 

said rays of light condensed by said condensing 
means along said predetermined plane. 

9. A scanning type microscope according to claim 8, 
further including means for displaying a phase pattern 
of said object represented by the output of said process 
ing means. 

10. A scanning type microscope according to claim 8, 
wherein said scanning means relatively moves said ob— 
ject and said condensed rays of light by said condensing 
means in response to the output of said processing 
means. 

11. A scanning type microscope, comprising: 
a coherent light source; 
means for condensing rays of light from said light 

source on an object plane; 
phase means. disposed between said light source and 

said condensing means and including ?rst and sec 
ond phase areas for providing a predetermined 
phase difference on a wave front of rays of said 
light reaching said object plane; 

means for guiding rays of said light coming from said 
object plane; 

photodetector means; 
means for providing rays of said light guided by said 

guiding means and in a ?rst optical path area corre 
sponding to said ?rst phase area to said photodetec 
tor means substantially independently of rays of 
said light guided by said guiding means and in a 
second optical path area corresponding to said 
second phase area; and 

scanning means for moving a position at which said 
condensing means condenses light from said light 
source on said object plane. 

12. A scanning type microscope according to claim 
11, wherein said phase means includes a phase plate 
having said ?rst and second phase areas thereon. 

13. A scanning type microscope according to claim 
11, wherein said predetermined phase difference is sub 
stantially i of a wavelength of said light. 

14. A scanning type microscope according to claim 
11, wherein said second phase area is larger than said 
?rst phase area. 

15. A scanning type microscope according to claim 
11, wherein said ?rst phase area is annular and said 
second phase area is complementary thereto. 

16. A scanning type microscope according to claim 
11, wherein said providing means comprises a light 
blocking member con?gured and disposed to block said 
rays of light in said second optical path area and to pass 
said rays of light in said ?rst optical path area. 
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17. A scanning type microscope according to claim 

16, wherein said providing means further includes addi 
tional condensing means disposed between said light 
blocking member and said photodetector means for 
condensing said rays of light passed by said blocking 
member on said photodetector means. 

18. A scanning type microscope according to claim 
17, wherein said providing means further includes aper 
ture stop means disposed between said additional con 
densing means and said photodetector means in conju 
gate relation to said object plane. 

19. A scanning type microscope according to claim 
17, wherein said scanning means includes a tilt angle 
variable scanning mirror disposed between said phase 
member and said condensing means, with an origin of 
de?ection of rays of said light re?ected by said scanning 
mirror being substantially conjugate to said light block 
ing member with respect to said condensing means and 
said guiding means. 

20. A scanning type microscope according to claim 
11, wherein said condensing means and said guiding 
means are common with one another. 

21. A scanning type microscope according to claim 
20, further comprising optical path splitting means dis 
posed for directing rays of said light from said phase 
member to said condensing means and for transmitting 
rays of said light guided by said guiding means to said 
providing means. 

22. A scanning type microscope according to claim 
21, wherein said optical path splitting means includes a 
semi-transparent mirror. , 

23. A scanning type microscope according to claim 
11, comprising additional photodetector means and 
wherein said providing means includes means for pro 
viding said rays of light in said second optical path area 
to said additional photodetector means independently 
of said rays of light in said ?rst optical path area. 

24. A scanning type microscope according to claim 
23, further comprising processing means for producing 
an output according to a difference between respective 
outputs of said photodetector means and said additional 
photodetector means. 

25. A scanning type microscope according to claim 
23, wherein said providing means comprises a member 
having a light re?ecting portion for re?ecting said rays 
of light in one of said ?rst and second optical path areas 
toward the photodetector means corresponding to that 
optical path area and a light transmitting portion for 
transmitting said rays of light in the other of said ?rst 
and second optical path areas toward the other of said 
photodetector means. 
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